and co-workers (I) have described L the properties and methodology for the ultracentrifugal study of the entire spectrum of lipoproteins present in human serum. The three most dense lipoproteins described by Lindgren et al. represent the subject of present considerations. These lipoproteins have been identified by their estimated hydrated densities as a lipoprotein of density 1.05 gm/ml, a lipoprotein of density 1.075 gm/ml, and a lipoprotein of I.145 gm/ml. At present the precise interrelationship of the chemically isolated alpha lipoproteiins described by Oncley et al. (2) to these three ultracentrifugally defined high density lipoproteins is not completely clear. Since the exact relationship to chemically isolated alpha lipoproteins remains indeterminate we have avoided the designation of the three high density lipoproteins as alpha lipoproteins and instead have utilized the following nomenclature: the lipoprotein of hydrated density 1.05 gm/ml = HDL12; the lipoprotein of hydrated density 1.075 gm/ml = HDL2; the lipoprotein of hydrated density 1.145 gm/ml = HDL3.
L the properties and methodology for the ultracentrifugal study of the entire spectrum of lipoproteins present in human serum. The three most dense lipoproteins described by Lindgren et al. represent the subject of present considerations. These lipoproteins have been identified by their estimated hydrated densities as a lipoprotein of density 1.05 gm/ml, a lipoprotein of density 1.075 gm/ml, and a lipoprotein of I.145 gm/ml. At present the precise interrelationship of the chemically isolated alpha lipoproteiins described by Oncley et al. (2) to these three ultracentrifugally defined high density lipoproteins is not completely clear. Since the exact relationship to chemically isolated alpha lipoproteins remains indeterminate we have avoided the designation of the three high density lipoproteins as alpha lipoproteins and instead have utilized the following nomenclature: the lipoprotein of hydrated density 1.05 gm/ml = HDL12; the lipoprotein of hydrated density 1.075 gm/ml = HDL2; the lipoprotein of hydrated density 1.145 gm/ml = HDL3.
The role of the low density lipoproteins (of hydrated density less than 1.04 gm/ml) in the systematics of serum lipid transport have been --Received for publication May -3, 1954. the HDL2, namely the large difference between the male and female sex for the age range from 20 years to 60 years. For each decade in this range the mean HDLz level is much higher in the female than in the male. For the r8-rgyear age group the same trend appears to be maintained, although the difference can be proven significant only between the I and 5 % level from these data. Above the age of 60 years no significant male-female difference can be demonstrated within the limited data now available. In the male sex there is a fall in HDL2 concentration in the zo--o-year age group as compared with the I&g-year age group that is significant at the I % level. In the range from 20 years to 60 years there is no further significant change in HDL2 concentration in males with age. There is an apparent rise in HDL2 concentration in the 6o-6o-yearold male compared with so-so-year age group, significant between the I and 5 % level. It is evident that a larger series of males beyond 60 years of age is required to determine more year-old females. However, a decrease, significant at the I % level, in mean HDL2 concentration is observed in the 3o-39-yearold females as compared with the 20-to 29. year-old females. It must be noted, however, that the age of 30 years represents the dividing line between the younger age group of females collected in Berkeley, California and the older age groups collected in Framingham, Massachusetts. Therefore, we cannot rule out the possibility that the observed significant difference in HDLZ level in the 2o-29-yearold females as compared with the 30-39 year old females is due to a factor in some way geographically determined. On the other hand the observed difference may very well reflect a metabolic alteration with age in the female, independent of geographical considerations. In any event the observed differences between I&g-year-old males as compared with 20-29. year-old males cannot be geographically determined, since both groups of subjects were of the Berkeley sampling. Beyond the age of 30 years in the female no significant alterations in HDLz concentrations with age are demonstrable.
If the assumption is made that the possible geographic factor alluded to above is unimportant, then it appears that, within the age spans studied, the female shows a drop in mean HDL2 level from the peak value apparently ten years later than the male.
HDL3 (see table IC ). In the I8--I9-year age group no significant difference between males and females in the mean HDLS level can be demonstrated. However, for the age span 20-60 years, in each decade it can be demonstrated the mean HDLS level in females is higher, at the I % level of significance, than in the corresponding males.
In the age span from 18-29 years, for either sex alone, no significant change in mean HDLS level as a function of age can be demonstrated. However for both sexes there appears to be a drop in mean HDL3 level in the 30-39 year age group as compared with the 20 to 29 year age group, the significance being at the 2 % level in the male. Again, as was mentioned for the HDLz data, the factor of possible geographic influence cannot be overlooked for differences which become manifest at the dividing line of 30 years of age.
In the males no significant age trends can be demonstrated beyond 30 years of age. In the female, however, there appears to be some increase in mean HDLS level in the 50-59 year age group as compared with the 30-39 year age group. However, this apparent increase must be regarded only as borderline, since it is at the 5 % level of significance.
It is of interest that while the female in general has been shown above to be higher than the corresponding male in both the HDL2 and HDL3 levels, the magnitude of the sex difference is approximately 2-2.5 times as great in the HDL2 levels as in the HDL3 levels, when considered on a standard score basis3 (7).
Some data exist in the literature on the subject of so-called 'alpha' lipoprotein as measured by chemical fraction (8) and ultracentrifugally by Lewis and Page (9) . The work of Russ, Eder and Barr provide data for the cholesterol recovered in fraction A of the Cohn fractionation method IO (IO). These authors state that the 'crl-lipoprotein' is to be found in fraction A. However, they make no comment concerning the possible presence of several components in this fraction nor do they give the percentage that the cholesterol represents of the total lipoprotein. As a result it is impossible to compare their findings of the quantity of cholesterol, in whatever form it is present in fraction A, with our results on the individual HDLI, HDLZ and HDL3. Further their limited data on 20 subjects, over the age span 18-35 years for females and 24 subjects over the 18-35 year span for males would have completely obscured the changes observed in the present work within this age span, even if they were measuring the HDLB and HDL3 components combined. Lewis and Page have utilized the method of Lindgren et al. (I) for ultracentrifugal study of the lipoproteins in a medium of density 1.21, except for the minor modification of substituting KBr for NaCl and DzO in achieving the density 1.2 I gm/ml they 3 Compsrisans on a standard score basis refer to differences in mean as related to the standard deviation DELALLA, ELLIOTT AND GOFMAN Volwne rT9 -0.20 N.S.
-0.14 N.S. IO.
